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By t e n t a t i v e l y  e s t ima t ing  t h e  th re sho ld  response  of a t e l e v i s i o n  
system from s t e l l a r  observa t ions ,  t h e  au tho r s  show that  t h e  use of a 

h igh ly  s e n s i t i v e  t e l e v i s i o n  system a l lows  the  r e E i s t r a t i o n  of r a d i o  emis- 
s i o n  from stars of  20 t o  21m by means of an average-size  t e l e scope  and 

an exposure time from a few seconds t o  one minute, Th i s  is c l o s e  t o  the 
t h e o r e t i c a l  l i n i t  of observa t ions  of l i p h t  fluxes of l imi t  s m a l l  values. 
Therefore ,  t h e  use of t e l e v i s i o n  method opens broad p o n s i b i l i t i e s  for  
t h e  observa t ion  of fas t  processes  i n  stars. 

* 
* * 

Light  f l u x e s  of l i n i t  small va lues  must be measured a g a i n s t  t h e  n i g  

n i g h t  sky einissior? background f o r  t h e  observa t ion  o f  weakest stars. To 
achieve such mecsurenents i t  is necessary t o  have a l i g h t  r e c e i v e r  w i t h  a 
h i r h  quantum y ie ld .  These r equ i r enen t s  are t o  a s i g n i f i c a n t  e x t e n t  s a t i s f i ed  

by a t e l e v i s i o n  system worker! out e s T e c i a l l y  f o r  the measurement of w e a k  
l i g h t  fluxes [l] and u t i l i z e d  with an a d i t i o n a l  b r i g h t n e s s  i n t e n s i f i e r  

[2]. The experiment f o r  determilling t h e  th re sho ld  response of t h a t  system 
by s t e l l a r  obse rva t ions  w a s  conducted a t  t h e  C r i m e a n  As t rophys ica l  Observa- 
t o r y  of t h e  USSR Acadey of Sciences,  u s ing  an MT1-l-500 t e l e scope  ( D  E= 5OOmm, 

F = 6.5 m, o p t i c a l  t ransmiss ion  f a c t o r  nea r  0.3). 

OPYT OTSENKI POROGOVOY CIIUVSTVITEL'IJOSTI TEI-ZVIZIONNOP SISTQ'IY PO NABLYU- 
DEI; IYAN ZVEZD. b 



2. 

For t h i s  t e lescope ,  t h e  number of quanta of  l i g h t ,  o r i g i n a t i n s  from a 

star of  maynitude m, of s p e c t r a l  class G 2  dur ing  t h e  time t , w i l l ,  
accord ing  t o  [3], be determined by t h e  express ions  

(1) 9 - 0.4~1 w* =2.2 ' 10 t. 

The f lux  of quanta fcon Sky background, o r i g i n a t i n g  from an area 

equal  i n  s i z e  t o  star image (3" o r  0.lmm i n  t h e  f o c a l  plane of t he  te le-  
scope) a t  Sky background b r igh tness  = 22m.0 from a square  second, is m@ - 

H~ = 36t .  

Transforming the  equation (11, 

m = 2 , 5 ( l o g  t- 

(2) 

we s h a l l  o b t a i n  t h e  dependence 

logG* + 9.3) .  (3)  

7 Fig .  1. - dependence of m a x i i n t u n  de t ec t -  
a b l e  num5er of quanta of ob jec t  IT* mil ( cu rves  1 and 1') and of  t h e  
c o n t r a s t  K(cu rves  2 and 2 ' )  on t h e  
number of quanta  of backzround emis- 
s i o n  Ng . The s o l i d  curves  1 and 2 a r e  
for an i d e a l  r e c e i v e r  with t = 0.1; 
t h e  dashed curves  1' and 2'  i n d i c a t e  
t h e  experimental  r e s u l t s .  

Fig.2. -Dependence of the pene- 
t r a t i o n  f a c t o r  of t he  MTM-500 
t e l e scope  on the  exposure time. 
The s o l i d  l i n e  corresponds t o  
an i d e a l  r e c e i v e r  wi th  = 0,l; 
t h e  dashed l i n e  descr ibed  the 
exper inent  al r e s u l t s .  

As is w e l l  known, during observa t ions  of l i m i t  weak s t a r 6 9  t h e  
number of emission quanta  z* of the  star  and E, of t h e  Sky background 

from an a r e a  equa l  t o  star image dimension, ape c l o s e  in magnitude. It 
* 
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Limit Number 
s t e l l a r  ma@. of quant 

conrin.  aCc .. N * m  in 
readout  regime 

on tars, 

20.0m 20.0m 80 
20,2m 20.7m 220 

~ 20.9m 21.1" I 530 

3 .  

-EiG 

; 
- 

54 
40 
25 

was shown by E.S,Ratner C43, t h a t  i n  t h a t  case  t h e  s m a l l e s t  number of 
s i g n a l  quanta  IT*, r e g i s t e r e d  wi th  a p r o b a b i l i t y  of d e t e c t i o n  p=O.84, 
is s u f f i c i e n t l y  w e l l  es t imated  by the expression 

- 

R m b  = 81 + 1/0,75 + 2Ya. (4) 

tzssuning t h e  quantun y i e l d  of  t h e  r e c e i v e r  equa l  t o  E and 

mmh = .v',in , we have: 

G i n  = 11 + 7/0,75 + Zen*] / e. (5) 
We p l o t t e d  i n  Zig. 1 the curves,  c h m z c t e r i a i n g  t h e  th re sho ld  

respoase  (curve 1) and t h e  m i n i m u m  c o n t r a s t  then r e e i s t e r e d  IC = F J * m b / E q ,  
(curve 2) f o r  an i d e a l  l i g h t  r e c e i v e r  w i t h  a quantum y i e l d  
r e c e i v e r  has an 'mp l i f i ca t ion  s u f f i c i e n t  f o r  the  r e g i s t e r i n g  of every e f f e c t -  

i v e l y  absorbed quantum, while t h e i r  proper n o i s e s  are n e g l e c t i n g l y  s m a l l  
by comparison with t h e  f l u c t u a t i o n s  of measured r a d i a t i o n ) .  

€ =E 0.1 ( t h e  

S u b s t i t u t i n g  t h e  vcllues of  N'n,in, determined by t h e  expression ( 5 )  
A,* 

takin;: into account (21, i n t o  t h e  dependence (31,  we s h a l l  o b t a i n  t h e  v a l u e s  
of the  t h e o r e t i c a l  pene t r a t ion  f a c t o r  of the  t e l e scope  f o r  vz r ious  va lues  
of t ( n o l i d  curve i n  FiK. 2 ) .  

I n  o rde r  t o  determine the t r u e  threshold  of response of t h e  r e c e i -  
ving device and of  t he  pene t r a t ion  f a c t o r  of t h e  t e l e scope  w i t h  a t e l ev f -  

s i o n  system, nea r ly  20 t e l e v i s i o n  photographs of M 3  c l u s t e r s  in a r e e e  
of c o n t i n u a l  readout  znd accumulation of information ( s t o r a g e  time 0.3 s a c )  
were obta ined  on 18 February 1964. The 

o u t  i n  Table 1 and p l o t t e d  graFhica l ly  
in t he  form of  dashed l i n e s  i n  F i g s  1 
and 2. 

It may be seen from the 
graphs, t h a t  t h e  th re sho ld  response 
of t he  t e l e v i s i o n  system is n e w  the  

c a l c u l a t e d  one. Thus, a t  t t  4 s e c  

i t  is  worse than t h e  t h e o r e t i c a l  

on ly  by 0.5n ; a t  t h e  same time, 
the  r e g i s t e r e d  stars have a 55; con- 
trast r e l a t i v e  t o  t h e  sky background. 

r e s u l t s  of  obse rva t ions  are brought 

T A B L E  1' 

* For a t e l e v i s i o n  photo we u n d e r s t A d  
osure t h e  t ine,  during which t h e  

by r e p s  e red  l i g h t  f lux  is i n c i d e n t  on 
t h e  r e c e i v e r  photocathode. 



The r e s u l t s  of t h e  conducted experiments show t h a t  t h e  ap3 l i ca -  

t i o n  of  a h i g h - s e n s i t i v i t y  t e l e v i s i o n  system al lows t o  r e g i s t e r  t h e  

emission from stars of 20m- 21m magnitude wi th  t h e  a i d  of an average- 
s i a e  te lescope  and with exposure t ime from a f e w  second6 t o  one minute. 
Th i s  brings ut3 Close t o  the  t h e o r e t c i a l  l i m i t  of d e t e c t i o n  of l i m i t  
s m a l l  f l u x e s  of l i g h t .  

Thus, t he  ap:;lication of t h e  t e l e v i s i o n  method opens broad pe r  
p e c t i v e s  for t h e  observa t ion  of fast processes  in Stars, which is of 
izpor tance  dur inp  s t u d i e s  of nons ta t ionary  stars. 

Crimean , l s t rophys ica l  Observatory 
of t h e  

USSR Academy of Sciences  
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